Diverse sensitivity of cells representing various stages of colon carcinogenesis to increased extracellular zinc: implications for zinc chemoprevention.
The relationship between zinc intake and risk of colon cancer is widely recognized. Despite reported mechanisms of zinc-mediated effects in colonic cells no information is available on whether zinc is capable of inducing cell death of malignant colonocytes. The present study shows that increased external zinc concentrations inhibit cell growth of three different colon cancer cell lines representing different stages of colon cancer: HCT-116, HT-29 and SW620 cells and induce their death. Of the tested cell lines, SW620 cells proved to be the most sensitive to externally added zinc and this sensitivity was at least partly due to increased levels of intracellular free zinc and the inability to overexpress metallothionein. Further studies into the mechanisms of zinc-induced cell injury and cell death revealed oxidative stress as the most important underlying mechanism activating stress kinase-dependent signaling, perturbation of mitochondria and plasma membrane damage. In addition, observed cell death in individual cell populations was cell line-dependent and variable including cells displaying features of apoptosis, necrosis, autophagy and other mixed-types. In conclusion, presented results for the first time show variability of responses to zinc in colon cancer at different stages as modeled in vitro and suggest that zinc-induced cell death despite common underlying mechanism(s) might have a variable nature.